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(54) OPHTHALMOLOGICAL DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
ophthalmological device capable of speedily completing 
alignment by detecting deflection between a subject eye 
and a device optical axis at the time of alignment, and 
informing a subject person of a chin rest to be moved 
and a chin rest moving direction based on deflection 
quantity. 

SOLUTION: Light is radiated from a front eye part 
illumination light source 25 to a subject eye E, reflection 
light is introduced to a CCD 14, and a front eye part 
image is obtained. A pupil image E is extracted based on 
the obtained front eye part image, and deflection 
quantity A between a center position of the pupil image 
E and a device optical axis O is computed. A relative 
position of an optical system housing part 3 to a frame 2 
is detected by a position detection part 6, and a movable 
distance D of the optical system housing part 3 is 
computed based on the relative position. When the 
movable distance D is almost similar to the deflection 

quantity A, or when the movable distance D is larger than the deflection quantity A, letters 
'CHIN' and an arrow ' T 'or ' 1 ' are displayed in a monitor 18. 
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(54) OPHTHALMOLOGICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ophthalmological device capable 
of speedily completing alignment by detecting deflection between a subject 
eye and a device optical axis at the time of alignment, and informing a 
subject person of a chin rest to be moved and a chin rest moving direction 
based on deflection quantity. 

SOLUTION: Light is radiated from a front eye part illumination light source 
25 to a subject eye E, reflection light is introduced to a CCD 1 4, and a front 
eye part image is obtained. A pupil image E is extracted based on the 
obtained front eye part image, and deflection quantity A between a center 
position of the pupil image E and a device optical axis O is computed. A 
relative position of an optical system housing part 3 to a frame 2 is 
detected by a position detection part 6, and a movable distance D of the 
optical system housing part 3 is computed based on the relative position. 
When the movable distance D is almost similar to the deflection quantity A, 
or when the movable distance D is larger than the deflection quantity A, 
letters *CHIN* and an arrow T 'or ' i are displayed in a monitor 18. 
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* NOTICES * 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation. 

<• 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. tn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ophthalmology equipment equipped with the image pck-up means for picturizing an eye examination-ed of a **-ed 
person characterized by providing the following, and the face fixed means constituted possible [ movement in the vertical 
direction ] while fixing the aforementioned **-ed person's face An amount detection means of gaps to detect the amount of gaps 
from the predetermined position examined [ aforementioned ] the eyes based on the output of the aforementioned image pck-up 
means An information means to report the information about movement of the aforementioned face fixed means based on the 
output of the aforementioned amount detection means of gaps 

[Claim 2] It is ophthalmology equipment according to claim 1 characterized by the aforementioned information means reporting 
the information about movement of the aforementioned face fixed means based on the comparison result of the aforementioned 
comparison means by having the following. The optical-system stowage constituted possible [ movement in the vertical 
direction ] at least while containing the optical system for inspecting or measuring the aforementioned eye examination-ed The 
movable range detection means for detecting the movable range of the aforementioned optical-system stowage A comparison 
means to compare the output of the aforementioned movable range detection means with the output of the aforementioned 
amount detection means of gaps 

[Claim 3] The aforementioned amount detection means of gaps is ophthalmology equipment according to claim 1 or 2 
characterized by detecting the amount of gaps from the predetermined position examined [ aforementioned ] the eyes based on 
the position of the aforementioned pupil image while extracting a pupil image from the anterior eye segment image examined 
[ which was picturized by the aforementioned image pck-up means ] the eyes. 

[Claim 4] The information about movement of the aforementioned face fixed means is ophthalmology equipment according to 
claim 1 to 3 characterized by including at least one side of the information which shows the direction to which the information or 
the aforementioned face fixed means which shows what the aforementioned face fixed means should be moved for should be 
moved. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ophthalmology equipment which measures inspection 

or the intraocular tension to optometry-ed. 

[0002] 

[Description of the Prior Art] In order to measure inspection or the intraocular tension from the former to optometry-ed, the 
alignment between optometry-ed and the measuring beam shaft (equipment optical axis) of the optical-system stowage which 
contains the optical system which measures inspection or the intraocular tension was required. For this reason, while a ** person 
looks at a finder and a monitor, the ophthalmology equipment which justifies an optical-system stowage with a joy stick etc., and 
performs alignment is used. Moreover, alignment target light is projected from an alignment target projection system to 
optometry-ed, the reflected light from the cornea is led to an alignment detection system, and the ophthalmology equipment 
which carries out alignment of the optical-system stowage automatically to optometry-ed based on the output of this alignment 
detection system is also spreading. 

[0003] In addition, since there are individual differences in the size of the face of the subject, it is necessary to move the jaw 
receptacle for carrying the jaw of the subject at the time of measurement of an inspection examined the eyes or the intraocular 
tension in the vertical direction, and to perform positioning. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, when optometry-ed is greatly shifted from the equipment optical axis of 
an optical-system stowage at the time of alignment, it is necessary to make it locate the anterior eye segment image examined 
the eyes near a center in the vertical direction of a monitor by carrying out outline adjustment of the position of the jaw 
receptacle which carries the jaw of the subject, before starting the justification operation using the joy stick by the ** person 
etc. 

[0005] However, a ** person unfamiliar to ophthalmology equipment is going to make it complete alignment only by justification 
operation using the joy stick etc., without adjusting a jaw receptacle. In this case, it has noticed that adjustment of a jaw 
receptacle is not enough only after moving the optical-system stowage to the limitation of the movable range, and redoing 
alignment from the beginning had arisen. 

[0006] In order to solve this problem, the ophthalmology equipment which adjusts the position of a jaw receptacle to JP.7- 
1361 19, A automatically by carrying out drive control of the motor for moving a jaw receptacle in the vertical direction based on 
the output of the alignment detection system which detects optically the alignment state between optometry-ed and an 
equipment optical axis is indicated. 

[0007] However, with the ophthalmology equipment constituted so that a jaw receptacle may move in the vertical direction 
automatically as mentioned above, since a jaw receptacle moves automatically when the subject does not expect, even if the 
subject is surprised at movement of the jaw receptacle, and it does not separate a face from a jaw receptacle or does not detach 
a face, the face of the subject may bend to the main part of ophthalmology equipment. Therefore, alignment was not able to be 
made to complete quickly in such a case. 

[0008] this invention is made in view of the above-mentioned situation, and the purpose of this invention is to offer 

ophthalmology equipment with possible making alignment complete quickly. 

[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention according to claim 1 In 
ophthalmology equipment equipped with the image pck-up means for picturizing optometry-ed of the subject, and the face fixed 
means constituted possible [ movement in the vertical direction ] while fixing the face of the aforementioned subject It is 
characterized by having an amount detection means of gaps to detect the amount of gaps from the predetermined position 
examined [ aforementioned ] the eyes based on the output of the aforementioned image pck-up means, and an information means 
to report the information about movement of the aforementioned face fixed means based on the output of the aforementioned 
amount detection means of gaps. 

[0010] In the ophthalmology equipment of invention given in the above-mentioned claim 1 invention according to claim 2 While 
containing the optical system for inspecting or measuring the aforementioned optometry-ed The optical-system stowage 
constituted possible [ movement in the vertical direction ] at least, and the movable range detection means for detecting the 
movable range of the aforementioned optical-system stowage, It has a comparison means to compare the output of the 
aforementioned movable range detection means with the output of the aforementioned amount detection means of gaps, and the 
aforementioned information means is characterized by reporting the information about movement of the aforementioned face 
fixed means based on the comparison result of the aforementioned comparison means. 

[0011] In the ophthalmology equipment of invention given in the above-mentioned claims 1 or 2. invention according to claim 3 is 
characterized by the aforementioned amount detection means of gaps detecting the amount of gaps from the predetermined 
position examined [ aforementioned ] the eyes based on the position of the aforementioned pupil image while extracting a pupil 
image from the anterior eye segment image examined [ which was picturized by the aforementioned image pck-up means ] the 
eyes. 

[0012] In the above-mentioned claim 1 or the ophthalmology equipment of invention given in either of 3, invention according to 
claim 4 is characterized by the information about movement of the aforementioned face fixed means containing at least one side 
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of the information which shows the direction to which the information or the aforementioned face fixed means which shows what 

the aforementioned face fixed means should be moved for should be moved 

[0013] 

mm b A°l d n mentS ° f u hS lnV T ti0n] Hereafter ' the « estalt <>f operation of this invention is explained with reference to a drawing 
L0014J Drawing showing the appearance composition whose drawing 1 looked at the ophthalmology equipment of the gestalt of 
operation of this invention from the ** person side, drawing showing the appearance composition whose drawing 2 looked at the 
ophthalmology 'equipment of the gestalt of operation of this invention from the subject side, drawing in which drawing 3 shows the 
composition of the ophthalmology equipment of the gestalt of operation of this invention, and drawing 4 are the block diagrams 
rnTLl \ the ° om P os j rtlon about oontrol of the ophthalmology equipment of the gestalt of operation of this invention 
001 5J As shown in drawing • 1 and drawing 2 , the ophthalmology equipment of the gestalt of operation of this invention The base 
1 installed in the table wh.ch .s not illustrated, and the stand 2 formed possible [ movement ] on the base 1. It is attached 
possible [ movement to a stand 2 ], and is constituted by the optical-system stowage 3 which contained the optical system for 
measuring inspection or the intraocular tension to the optometry E-ed. and the jaw receptacle section 7 equipped with jaw 
receptacle 7a which can move in the vertical direction while fixing the face of the subject 
[0016] On the stand 2, the joy stick 4 and the operation button 9 are formed 

2 0 Jwh ^I^i iS ? Sed , a ! a J oontro1 'ever for moving the optical-system stowage 3 to a longitudinal direction (the direction 
I Sh H (the direction of Y), and a cross direction (Z direction) by the manual operation by the ** person 

7 a Z the of °1 Z » 0°^ ^ f ° r A m °™S U butt °" < UP butt °"> 9a ^ movingjaw receptacle 7a upward and jaw receptacle 
/a to the operation button 9 downward is prepared, when a ** person pushes U button 9a or D button 9b. drive control of the 
motor 8 is carried out, and jaw receptacle 7a is moved to above or down 

[0019] moreover operation of the joy stick 4 according [ a stand 2 ] to a ** person - the optical-system stowage 3 - three 
wrJSrV <the d ,rect.on of X, the direction of Y. and Z direction) - it has the 3-dimensional mechanical component 5 

storage I mOVB ' ° n detOCtlng element 6 which deteots the relative Potion to the stand 2 of the optical-system 

[0020] The position detecting element 6 has the function to perform the operation about the ability of the optical-system 
stowage 3 to move [ which ] about which direction (above, down) from the movable distance D, i.e., the detected relative position 
wiicJ k a.w7th ,n t ^ 0pt,Ca| -T tem towage 3 (from several mm to for example, about several cm). Specifically, an operation ' 
which « said [ that ,t can move to.5om and ] nghtward to 3cm is performed upward. In addition, the information (for example 
motion l.m«t community coordinate based on the predetermined normal coordinate in each direction of the direction of X the 
toTZdL ,\ B lt 3 d,recti °" ) about «" ™ vable range of the optical-system stowage 3 is beforehand memorized by memory 
20 according to the reasons of the mechanism of ophthalmology equipment etc. Moreover, as a sensing element used for the 
rnn^'n" detectlng element 6. it is possible to use a potentiometer, an incremental encoder etc 

[0021] The objective lens 10 which the optical-system stowage 3 counters the optometry E-ed, and is prepared, A one-way 
rnniA u- I * ' ^ t6St Se ° tion 1 3 that me asures inspection or the intraocular tension to the optometry E-ed 

CCD 14 which carries out .mage formation of the anterior eye segment image examined [ E ] the eyes (charge coupled devices) 

the otTmetX tZ JTa? \l "V"** ^ **" SyStem f ° r P^ing the target for performing alignment to 

the optometry E-ed, It .s constituted by the alignment detection system 16 which detects the reflected light from the cornea of 
l^t^TLl ? n the ^"l^ E -ed, and the light source 25 for anterior eye segment lighting which illuminates the 

antenor eye segment examined [ E ] the eyes, and the objective lens 10, the one-way mirror 11, and the CCD 14 grade are 
arranged on the equipment optbal axis O. * re 

[0022] In addition, the anterior eye segment observation system for picturing the optometry E-ed with an objective lens 10 
CCD14. and the hght source 25 for antenor eye segment lighting is constituted. In the image P ck-up of the anterior eye segment 
■mage examined [ E ] the eyes the reflected light from the anterior eye segment examined [ which illuminated and illuminated the 
CCD14 r r r S ( £ gment k . eXam,n f d ' f/ tbe e * es with light source 25 for anterior eye segment lighting / E ] the eyes is led to 
CCD 14 through an objective lens 10 and a oneway mirror 1 1. and image formation of the anterior eye segment image examined 
L t J the eyes is carried out in CCD1 4. 

[0023] Moreover the system of measurement examined the eyes is constituted by an objective lens 10, a one-way mirror 1 1 a 
relay lens 12, and the test section 1 3. In measurement of the intraocular tension examined [ E ] the eyes etc., light is irradiated 
by the s°"rce °f a measuring beam which ,s not illustrated at the optometry E-ed. and a measurement signal is acquired by 

11 Z a reUy le°ns 1 2 ^'"^ <*~ *° 3 *** SeCti0 " ' 3 *" ° bjeCtiVe ,e " S 1 °' a -e-way mirror 

[0024] The alignment target projection system 15 is constituted by light source 15for alignment target projection a, lens 15b 
oneway m,rror 15c, etc. In addition, one-way mirror 15c is arranged on the equipment optical axis O. The light from light source 
r!2Z?T T tar Set Projection a is projected on the optometry E-ed through lens 15b and one-way mirror 15c 
L0025J The ahgnment detection system 16 is constituted by alignment detecting-element 16a which detects the alignment 
position which shows the equipment optical axis 0 and which was equipped with PSD (position transducer), for example lens 16b 
oneway mirror 1 6c, etcjn addition, one-way mirror 1 6c is arranged on the equipment optical axis O. It is projected on the 
optometry E-ed from light source 15for alignment target projection a, and the light reflected from the cornea is led to alignment 
Sec^T *" ° bje ° tive ' enS 10> one - wa y m| rror 16c. and lens 16b. Thereby, an alignment position is 

IS The f1h nd 1 1 eqU uT d W i th COntr °' SeCti0 " 1 7 fUrther const it"ted by CPU (central-process unit) which controls 
Te ] the eyes e^ ° phthalmolo6y equipment, and the monitor 18 which displays the anterior eye segment image examined 

2w ] A .° r 0 " t 1 r0 ' section 17 ~ ^t the function to calculate the amount delta of gaps between the predetermined position 
ZZrZ rrmV/ F C eqUlpm _ nt ° Ptica ' 3x15 0 baSed on the anteri °r eye segment image examined [ which was 
exa^ intd r E 1 the i 3 be . Had ^1 ment '° ned later The amount delta of gaps between the predetermined position 

examined [E] the eyes and the equipment optical ax.s O is measured with the movable distance D of the optical-system 

toTfmf unt d Tt° Va h£ °, Shifts based on the result ° f the oomparison. and the movable distance D when almost equal 

Ih^hT \ W "1, g ' arger tha " a " amOU " t de ' ta (D>delta ) The arrow "**~ or ~**" which shows the direction to 
hi™ Chara °, ter . CH 'N andjaw receptacle 7a which shows what jaw receptacle 7a should be moved for to a monitor 18 should 
be moved is displayed. Since it .s not necessary to adjust the height of jaw receptacle 7a when large enough to the grade which 
the movable distance D shifts and can be disregarded on the other hand as compared with an amount deltf (D»delU) a 
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character "CHIN" and an arrow or "**" is not displayed on a monitor 18. In addition, the alignment information information 

(information about movement of jaw receptacle 7a) which shows a character "CHIN" and an arrow "**", or "**" is beforehand 
memorized by memory 20, a note of it is made according to the above-mentioned comparison result of a control section 17, 
reads required alignment information information from 20, and is made to display it on a monitor 17. 

[0028] Moreover, through the connection line 21, it connects with the 4 or 3-dimensional joy stick mechanical component 5, the 
position detecting element 6, a test section 13, CCD14, light source 15for alignment target projection a, alignment detectings 
element 16a, a monitor 18, memory 20, and the light source 25 for anterior eye segment lighting, and the control section 17 is 
performing motion control of each part, as shown in drawing 4 . 

[0029] A monitor 18 displays the character "CHIN" and the arrow "**", or "**" which is an anterior eye segment image and 
alignment information information examined [ E ] the eyes. 

[0030] In addition, as shown in drawing 3 , the area M (the area which can be measured automatically is prepared inside 
automatic alignment possible area) which has automatic alignment possible area and the area which can be measured 
automatically is displayed on a monitor 18, by carrying out alignment of the eye examination E-ed into automatic alignment 
possible area using a joy stick 4, automatic alignment is performed, alignment of the eye examination E-ed is carried out into 
[ which can be measured automatically ] area, and measurement becomes possible automatically. 
[0031] Next, operation of the ophthalmology equipment of the form of operation of this invention is explained. 
[0032] Drawing 5 is a flow chart which shows the alignment information processing in the control section of the ophthalmology 
equipment of the form of operation of this invention. In drawing 5 , at Step SI, light is illuminated from the light source 25 for 
anterior eye segment lighting to the eye examination E-ed, the reflected light is led to CCD14 through an objective lens 10, and 
the anterior eye segment image examined [ E ] the eyes is acquired. The acquired anterior eye segment image is outputted to a 
control section 17. In addition, the acquired anterior eye segment image is displayed on a monitor 18, as shown in drawing 6 . 
[0033] At Step S2, the pupil image Ep is extracted based on the acquired anterior eye segment image. 

[0034] At Step S3, it judges whether the pupil image Ep has been extracted in Step S2. The reason for making this judgment in 
Step S3 has the very inadequate height adjustment of for example, jaw receptacle 7a, therefore is because the position of the 
pupil examined [ E ] the eyes cannot be detected as a result in which only a part is formed very much in or the anterior eye 
segment image examined [ E ] the eyes is not formed at all in CCD 14 since the eye examination E-ed is greatly shifted from the 
equipment optical axis O. 

[0035] When the pupil image Ep is judged that it cannot extract from an anterior eye segment image in Step S3, the character 
"CHIN" which shows what jaw receptacle 7a should be moved for to a monitor 18 is indicated by blink (Step S9). A ** person 
looks at the blink display of the character "CHIN" currently displayed on the monitor 18, the operation button 9 is operated, the 
height of jaw receptacle 7a is adjusted, checking the physical relationship of the eye examination E-ed and the optical-system 
stowage 3, and it is made for the anterior eye segment image examined [ E ] the eyes to be located in the center of the display 
screen of a monitor 18 by this. 

[0036] On the other hand, when the pupil image Ep is able to extract from an anterior eye segment image in Step S3, as shown in 
drawing 7 , the amount delta of gaps between the center positions of the pupil image E and the equipment opticals axis 0 which 
were extracted is calculated (step S4). Here, since the case where the optometry E-ed has shifted upwards to the equipment 
optical axis O (that-is, the optometry E-ed is located on the equipment optical axis O), and the optometry E-ed may have shifted 
downward to the equipment optical axis O (that is, the optometry E-ed is located under the equipment optical axis O), the gap 
information on to which it has shifted in the operation of the above-mentioned amount delta of gaps is also acquired. 
[0037] In addition, since a pupil looks dark far rather than the other portion in the optometry E-ed, if a predetermined threshold is 
set up and an anterior eye segment image is binary — iz at ion -processed, a pupil image can be extracted easily. Of course, it is 
also possible to extract the boundary portion between scleras other than the pupil examined [ E ] the eyes and a cornea, and for 
this to grasp the position examined [ E ] the eyes. 

[0038] At Step S5, the relative position of the optical-system stowage 3 to a stand 2 is detected in the position detecting 
element 6. The information about the detected relative position is outputted to a control section 17. 

[0039] At Step S6, the movable distance D of the optical-system stowage 3 is calculated based on the relative position detected 
in the position detecting element 6. Since the information about the movable range of the optical-system stowage 3 is 
beforehand memorized by memory 20 as mentioned above, the movable distance D is calculated based on the information about 
the movable range beforehand remembered to be the detected relative position. 

[0040] Step S7 compares with the movable distance D which was calculated at Step S4 and which shifted and calculated the 
amount delta at Step S6. As a result of the comparison, the movable distance D shifts, and when almost equal to an amount 
delta, the arrow "**" or "**" which shows the direction to which character "CHIN" and jaw receptacle 7a which shows what the 
movable distance D shifts, and jaw receptacle 7a should be moved for to a monitor 18 when larger (D>delta) than an amount 
delta should be moved is displayed (Step S8). In addition, about the arrow, the direction which was acquired in Step S4 and to 
which it should shift and jaw receptacle 7a should be moved based on information is judged, and an arrow "**" or "**" is 
displayed on a monitor 18 according to the judgment result. 

[0041] Therefore, a ** person operates the operation button 9. and adjusts the height of jaw receptacle 7a, seeing the character 
"CHIN" and the arrow "**", or "**" displayed on the monitor 18, and checking the physical relationship of the eye examination 
E-ed and the optical-system stowage 3, and it is made for the anterior eye segment image examined [ E ] the eyes to be located 
near the center of the display screen of a monitor 18. 

[0042] Since it becomes unnecessary to adjust the height of jaw receptacle 7a when large enough to the grade which the 
movable distance D shifts and can be disregarded on the other hand as compared with an amount delta as a result of the 
comparison in Step S7 (D»delta), a character "CHIN" and an arrow "**", or "**" is not displayed on a monitor 18. That is, it is 
because the light which light was projected on the eye examination E-ed from light source 1 5for alignment target projection a of 
the alignment target projection system 15, and was reflected from the cornea will come to carry out incidence to alignment 
detecting- element 16a of the alignment detection system 16 if only operation of a joy stick 4 performs alignment in this case. 
Thereby, automatic alignment becomes possible. 

[0043] As mentioned above, although it shifted from the movable distance D, a character "CHIN" and an arrow "**", or "**" was 
displayed on the monitor 18 based on the comparison result with an amount delta and this invention has reported the information 
about movement of jaw receptacle 7a to the ** person, this invention is not limited to this. For example, the voice output section 
is prepared in the ophthalmology .equipment of the form of operation of this invention, it shifts from the movable distance D and 
the voice output of the message "move a jaw receptacle upward (or down)" from this voice output section is carried out based 
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on a comparison result with an amount delta, it is also possible to report the information about movement of jaw receptacle 7a to 

a ** person, and, thereby, alignment can be made to complete auicklv 

[0044] 

[Effect of the Invention] As mentioned above, since the direction to which the thing which detected and detected the gap * 
between optometry-ed and an equipment optical axis in the alignment between optometry-ed and the optical-system stowage 
which measures inspection or the intraocular tension, and which you should shift and should be made for a ** person to move a 
jaw receptacle based on an amount, and a jaw receptacle should be moved is reported according to this invention, it becomes 
possible to make alignment complete quickly. * 
[0045] It can prevent that a face bends to the main part of ophthalmology equipment even if a jaw receptacle moves and the 
subject is surprised, and it does not separate a face from a jaw receptacle or does not detach a face by this invention especially 
without moving a jaw receptacle automatically when the subject does not expect since operation of movement of a jaw 
receptacle is left to the ** person by telling a ** person about the required thing of movement. Therefore, it becomes possible to 
make alignment complete more certainly and quickly. 

[0046] Since it becomes possible from the above thing to measure inspection or intraocular tension to optometry-ed etc quickly 
the burden concerning the subject or a ** person is mitigable. ' 



[Translation done.] 
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* NOTICES * 

xJapan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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